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[57] Abstract 

FIELD: mecharUcal engineering- SUBSTANCE: rod has a set of Qcxlble collars peripherally engagcablc 
with the Inner svirface of a pipe. The collars have a surface profiled according to projects and 
hollows of the pipe and identical to the pipe cross section. The collars have ribs of stiffrxeas on 
the projections. The collar sUf&iess on this sections is equal or hlglier than that of hollow 
sections of the collars. EFFECT: improved structure. 2 dwg 
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(54) yCTPOftCTBO flJIH HAHECEHUfl CMA3KI1 HA BHyTPEHHK>K> nOBEPXHOCTb 
nPOAOnBHO-rCKPFMPOBAllUOM TPyBU 

(57) Abstract: 

CyoQiocii) ii3o6peTeHHH: uxtok CHaCscH Ha6opohi 3/iacTifWbix KOHTaKTnpjoomBix no nepHMerpy c 
BHyTpeHHeft noBepxHocTwo Tpyfiw MaH^er. Meju^V MamRCTaMii pacnono^eH CMaaoHHbin cocrae. MaHKCTbi 
HMeioT i^eHTWHuyio ceMeiano npo^ant»iio-ro<J)piipoBaiino<t Tpy6bi iipo4ivcrmpoBaHHyK> no ce ana^^DiaM h 
BbicrynaM noeepxHocTb- Ha Bbicrynax MaH^erbi cHa6jKeHbi pe6paxcii mecTKocTH. >KecTKOCTb MaHXcer iia 
3TUX yMacTKax pasHa mm 6anbnic «ecTKOCTH MaiuKex na ywacTKax ona/^MH. 2 nn. 



Description lOniicaBHc ii3o6pc-rciiMl: 



M3o6peTeime otuochtoi k crpoMTcnbCToy. o Macniocru a oamwTe wieTamia Tpy6 or B03A^^CT8un 
arpeccKBHbtx cpe^, a uMeHHO k ycrpoftcToaM ahh HaHeccioiH noKpbiTMfl ua i^npeHHioK) iioBcpxHocTb 
npoAani3HO-ro<|»pxipoDaHiibix Tpy6. ncnorrbsycMbix b iic4rrera30Boit npoMbnxnieiDiocTKi npn peMoiiTe o6caAHi9Cx 
KonouH. 

(l3BecTua ycTBHOGKa. c noMOL^bio Kcnx>poM uujwH^&iMeciuic Tpy6bi rcM|)pixpyK)T. saTCM no;;DepraK>T 
HopMamiaamm TOKaibfif BbicoKoA tiacTWbi {TBM), h CMa3Ky Tpy6 ocymocranHioT ^<o m nocnc ro())pHpoBa>mH 
H, ecnii flo ro<l>pHpoBaHnH cMasKy Kpyrnbix Tpy6 ocymecTBnjTFOT M3BecTHi>iMM npneMaMii: caMon3JiifBo\f 
cvcaaotiRoro Maxepnana. irRCBMATmecKvoA pacnbuieimcM mni noKpbiBiibiKai npo6KaMn. to nocnc 
ro^pHposaHMH CMaoKy Tpy6 ocyiuecxanHiOT c noMomMO nafum, cMOMeiciOH b cMosKe u npoxHrnaaeMOH iia 
Tpocc. 

KpoMe Toro, cropeBmyio cMa3Ky. HaHeccHHyio riepe^ ro4)pHpOBaHiieM m OKamfHy Meran/ia nocnc TBM. TaR»e 
cneiffycT ynanirrb c BHyrpcHHeji noEsepxHocrn Tpy6bi nepe^ eropiraiojl CMa3KoA. 

MsBecTHa raKXce ycraHOEKa fi/vi HaHeceiom mMp^asx. noKpbiBHbix MaTcpnanoB Ha BHyrpeHKioio no»:pxHocTb 
Tpy6 c ^OMOI^b]o nepcMem^aiotujocc^ 3/iacTH^a>ix rTpo6oK c MexaHWMecKMM npiiDO^OM. OHa coctoht ho A^yx 
3JiacTMMHbix iTpo6oK, o^pia M3 ROTopbix no/^BMKiia. B npocrpaHCTBO MQMjjy npo6KaMM aajraeaioT pac^exHoe 
KOJimccTBO noRpbtBRoro KiaTepnajia k cTKaTbrw Boaijjyxou, no^aBaewbiM no^ ii36biTouHbiM jxanntimciA 0.2 - 
0,3 MTla, nepeMeni^aioT npo6Kii no Tpy6onpoBOAy. npo6KH coo^^aioT HCo6xoflHMyio KoirraKTnyio 
rq^MenraHOCTb, a mx iiapyTiaibiit /piaMCTp Bbi6sipaioT a saBMcnMocTXS or naanenxm cmaToro eos^yxa, 
BH3K0CTU noKpbiBHOPQ MaTcpuana u B03M0}fiH0CTU ocraBneHHH noaicAHero b bhac rouKoro KiQiKoro cnon 
Ha BHyrpeHiieA noaepxHOcm Tpy^onposoAa. 

O/piaKO TaKHe npo6Kii uhm ManxeTbi HCJibsn HcnoJibsoBaTb b no^jpiipoBaHHoi* Tpy6e» Tax KaK hct KOHTaKxa 
MaHHCCTbi CO BceM nepHMcrpoM Tpy6bi. KoHxaxT MaHmer m iipoflQnbHo--rx4>pwpoBaHHoit xpy6bi 6yJ^eT TxuibKo 
no end^ffjmdM ro^p, a Ha Bwcrynax ro^p OGW^y ero orcyrcTCMn c MaiiKeraMii 6y7^yT cKannMsaTbCH oTxoflbi 
o6ropeBinero Meranna n npep;bxjjynieA CMasRH. FIOBTopHaH CKfasKa nocne o6pa6oTRii TBU raKmc 6ypfirr 
sarcKaxb Ha axu HenpiUKUMaeAibie MaHKCTOu ytiacxsH. 

3anaM€it h3o6pctchmh rbtoctch noBbimcHne Ka^ecxsa cMasKii c OAiioBpeMeRHOft omicTKoft OHyxpenHeit 
noaepxHOCTH npoffonbHO-ro^pnpoBaHHOil Tpy6bi 3a cuex o^ecne^eravi KOHraKTHoro npnneraHiiH MaHxer no 
nepMMexpy BHyrpeHHeu noBepxHocxii o6paCaxbiBaeMOH xpy6bi. 

IlocxaBJieHHaH ncjib ;^ocTHraeTCH xcm, hto Maa^itexbi hmciox npo^mncupoBaHiiyio c Ene^mmiaMifi H BwcxynaMM 
noBepxHocxb. m^enxwuHyio ceueHioo KOHxaKxupyioineH xpy6bi. Ha Bbicxynax MaH»en^bi cHa6»eHbi pe6paxai 
xecTOocxH, npn 3tom jKecTKocxb MaiDKcx Ha 9T1IX yqacxKax paeiia htih 6onbine kcctkocxh ManxeT na 
yMacTKax mx Dnof^m. 

KoHxaKXHa^ nosepxHocxb no;^BiuKHbix w Heno^BUHtHbix MaajRcrr HMCHxnMHa BHyxpciiHCMy npo^wnio 
o6pa6aTbiBae:&rfoii xpy6bi no cc ncpnMcxpy. TaK kbk npo4>Hnb xpy6bt kmccx cnoTsnyio fopMy, cocxoHiayio h3 
conpnjKeiiHbix yMacxKOB BbicxynoB h sna^yai, xo ^jui xoro, uxo6bi Manxerbi He xepyum ycxoiiwHBOcxb npvi 
npoffBHXeHHH B xpyCe. Ha MaHxerax no BbtcxynaM BbmanHCHbi pe6pa secTKocm. Korophic o6ecne«oiBaiOT 
paoHOMCpHoe npHxaxne Manxex k Tpy6e h HaHeceime cMasKH paBHOMepiibiM cnocM. 

>KccxK0CTb Manmex paamraia na BnaffyaidOi h Bbicxynax, xaK KaK ciuia xpenwH c xpySow Ha Bbicxynax 
6QJibnie, UCM na Bna^MHax. Flpw paeHoi! jkccxkocxm ;;e<|>opMaJXHH na Bbicxynax Manmex 6yAex 6ojifarae, hxo 
Mowex npwBccxM k oaxcKaHioo pc3iiHbi m 6o/iec 6bicTpoMy ee M3Hocy. Mcnomieime pe6ep jkccxkocxh wa 
Bbicxynax MaHKer ynpoioiHex hx. npHucM cxcncHb mecxKocxa 3aBnciix ox MapKM pe3HHbi, ee 
anacTiiMHOCTH. Tojm^oibi MaHxexbi m pa^uepoR npoAQnbuu-ro4>pHpOBaHHOft Tpy6bi. 

Ha <tifr.] M3o6paxeH o6ajfxi^ Bun ycxpoiicxaa; na <|)iir.2 noKaaaua b nonepevioM cetieHKM kiaHxexa c 
npo^wiMpoBaiiHOH KOHxaKXHoii noeepxHocxbio. noMen^eHHan BHyxpb npoMoribHo-ix»4>pMpOBaHHOif Tpy6bi, 
pa3pe3 A- A na ^iir.l. 

ycxpoftCTDO cocxoHT M3 Ha6opa HenoAGOiXHbix MaiuKcx 1 u nu^BiuKHoi) MaHKCxbi 2 c pe6paMH jkccxkocxw 3. 
pacnonoTKeHHbix iia mxoKe A w cwasKW 5» Koropan sanonnnex npocrpancxBo Mtmjjy MaPDKCxaMH 1 h 2. a 
xaKJRe cofl,ep3KMx Kpbuijxy 6, Koxopan coci^wx m3 ocHooaHiiH 7 m 8 w sarjiyuiRii 9 co taxyuepoM 10. 
3aKpcnneHHo£) na rohuc npoMOJibHO-ro4)pHpoBaHHoft xpy6bi II, uMCioiueii Bna^RHUbi 12 h Bbicxynbi 13. 

YcxpoacxBo pa6oxaex cneji^yiou^iM o6pa30M. 

Hcuu;;Biufuibie MaH»exbi 1 jkccxko Kpennxc^i Ha hjxokc 4 m bboahxch c xopua d npoAOJibHo-rxxJipHpoBaHyio 
xpy6y 11, a MaiUKexa 2 iiacaAKBaexcn aa uitok 4 c B03MO}KHOCXbio iiepeMeiAeHUH no uixoKy. ripocxpaHCXBO 
MejKAy 3X1IMM MaHxexaMM sanoriHHexcn cMasouHbiM cocxaHOM 5. Co6paHHbie na uttokc MaHXCxw 
npoABHPaiox rafyxpb xpy6bi, oaxew c xopua xpy6bi 11 oj^coaiox n Kpcrwx ocHOE»ajatn 7 n 8 k oannyroxy 9 co 



mryuepoM 10 paa^bcMMOit Kpwnnaf 6. riocne MOHTa^a ycrpoiiCTBa na Tpy6c 11 ^cpe3 mryucp 10 noflaeTx:^ 
AaBHCHMC DOOflyxa. ^o;^ /i^cucrcoieM Koroporo npoHcxo^uT npo^^BnaeHMe Buyrpu Tpy6t>i uaoj&eT 1 u 2 co 
niTOKOM 4 H CMa3Koa 5 Mcmpy hhmh. Hpii 3tom uatiop HenoABUSUbix MaHser 1 cioxMacT c BHyrpeHBcA 
nooepxiiocTM npo;^antaio-ro((pnpoBaHiioA Tpy6bi 11 crapyx) cMasKy. OKajnuiy. a nn^HM^Riian MaHmera 2 no;^ 
AcftCTtmcM /lau/icHMH uo'jjxyKn cKQnb3HT no mroKy. CMasKa 5 Bbman"*roacTCH o 3a3op mch^ MaiuRCTofi m 
npo^iHJieM BBiyrpcuneif noDepxHocm Tpy6bi 11 u HaHoaircH iia 3Ty noeepxiiocTb. 

npH Bbixo;^e M3 Tpy6bi 11 na6opa MauAcr 1 n 2 npoioeo^irrcH OTmnoMCMHC no^aw ooo^yxa Mepes nrryuep 10 
u pfiMOiiTajK paoi^eMUoA Kpbimius 6. 

Tax KaK MaiOHCTbi 1 h 2 hmciot 4»opMy irpo^nnH HapyTKHoii KOirraKTHOfl noDcpxnocTH, i^eimmiyio 4>opMe 
BRyrpcHHeft noeepxHocnf npo/^ojibHO-ro^pnpoBaRROft Tpy6bi 1I» to BRyrpeiiHHH noBcpxHocxb *Tpy6bi 
paBuoMepuo omuuaercH HenoABiUKUbiMH MamKCTaMH 1, to ecTb nepcA BaHOCCUHCM CMaosH uodou crapan 
CMa3Ka ynanHCTc*?, a b 3a3op MemAY waiuKeToft 2 h BHyrpeHHcft noBepxHOCTbio Tpyfibi 11 BbiAaBxiMaaercn 
CMa3Ka. KOTopan paBHOMepHo HaHocwTCH no BayTpcHHew noBcpxHOCTM no acew p^nmc Tpy6w. B KoiKfipM 
T&inopaoMepe oCca^Hbix Tpy6 oTAenbiioii Tanmaiibi npHMeHnercn nnacTbrpb. pjiimsi nepio^erpa 

HapyxHofi noBepxHocTM Koroporo HecKonbKO 6Qnbine AnnHbi HHyrpcHncM nooepxHocTH oScaAnoft Tpy6bi b 
vaiT^pBOJic pcMOHTa. A TaK RdK fimmsi n^uuerpa jjfla Kaxc^oft TOjimfmbi ctchkm cboct* to h BHyrpCHHirit 
iipo4>iDib nnacTbrpH KsiKAoft TcxnmpHbi CTCHKH o6c2^AHoit Tpy6bi paamnen h cooTBcrcTBCHno 

ueo6xDjjyh4o cBoe ycrpowcTBo. 

3aBHCKMocTi> pa3MepoB MaroKCTbt or TimopasMepoB i^pnpoBaHHux Tpy6 cD^ena b Tafijnn^y. 

npeftnaracMoe ycrpoHCTBO MOJKer 6btTb ucnonbSOBaHo npw soroTosneHMH luiacTbipcii, npHMCHHCMbix p/in 
EjoccxaHOBJicHMH rcpMCTiwHocTM o6caAHbix KOjiOHH fl^aMCTpoM 140» 146, 168 MM H ppynoi pa3MepoB. 

Cntpyer MMCTb BBM^y, MTO B 3aJ3MCWKI0CTH OT TBCpAOCTM pe3HHbl AWaMCTp nOABIUfiHOA MaHKCTbl fJfiJlJK^H 

6biTb paBHbiM pyiS^tTpy HenoBHXHbix ManmeT (npH Macjio6en30CTOHKOH peomie cpeflneit TBepAOCTic) kjth 
MeHbuie Hx fj^eoAcrrpA (npa Macjio6eH3ocTOiiKOM pesime noBbnueuHoii tbcpaocth). IlocjieAHee ycnoBue yHTcno 
BAByx nocncAKKx rpa^ax Ta6nraQ>i. 

(IcnaribsoBaHiie ii3o6p€TeHHH no3oanwT nOBbicHTb RauccToo HaHeceiDiH cMaaim Ha HHyrpcHHioio 
noBepXHocTb npoAonbHO-ro^piipoBaHHUX Tpy6 u siiawTenoaHo coKpaTHTb TexHononwecKyK) onepaii^fiK) no 
noATOTOBKe Tpy6bi k McnojiKBOBaHino b CKBaKKHe. 

TaKaH MaHXCTa mosct 6biTb npHMeHeHa TaiuKe npH o6pa6oTKe npoAonbHO-ro^pnpoBaHKbix Tpy6, b 
paamraHbix ycrpoftCTBax. p^e ohh ncnonbajnorcn. 



Claims |<^opMyna H3o6pcTCHii>i|: 

yCTPOfiCTBO flHH HAHECEHMH CMA3KM HA BHYTPEHHIOIO nOBEPXHOCTb 
nPOnonbHO-rOOPMPOBAHHOM TPYBbl. coAepwamce MCxaHMMOCKMii npwDOfl, uitok c Ha6opoM 
DjiacTiTOibix KOirraKTHpyioinHX no neprcMerpy c nHyTpeHHeil noBepxnotmJO Tpy6bi Mamcex, 
pacnanoHeHHbOf mcjeaY ManmeraMn cMci30HHbiM cocrao a oanopiibiM ysen. OTjnnaioineecn tcm, hto 
MaiVRCTbi HMciOT HHCimnniyio ccmciihio npo^ani3«o-TX><J>pwpoBaHHoA Tpy6bi npo<|)iuiiTpoBaHiiyio no ce 
Bna^HHaM h BbicrynaM noeepxHocrb. iipvi 3Tom MaiiKcrbi Ha Bbtcrynax cHa6seicbi pe6paMM wecTKocrw. a 
wccTKOCTb MaHKCT Ha 3TMX yMBCTKax psLOHa wiH 6ojibuie mecxKOCTM usMjR&v Ha yuacTKax MX Hna^^MH. 
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(54) DE\aCE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 



Description: 



The present invention relates to construction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after tlie corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the pUigs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is applied to the inner surface of the piping. ^ 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 



The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces. If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on (he mbber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device, Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally corrugated pipe 1 1 having giooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 1 1 . After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 10 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this takes place the set of 
fixed cups 1 removes the old lubricant and the scale fi-om the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups I and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 



removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 



Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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